Introduction
Laryngeal trauma (LT) is very rare (1-3) owing to elastic nature of larynx and protective effect of mandible and sternum. It has a reported incidence of 1 in 30000 patients among severe trauma admissions to the emergency department (1,3). LT may range from simple mucosal tears to fractured and comminuted cartilage. If it is not thoroughly identified and properly treated LT may cause death due to airway compromise or may cause significant long term squeal like dysphonia, aspiration, and airway stenosis (4) . Additionally, trans-oral intubation may lead catastrophic results like worsening the preexisting injury, causing further tears or cricotracheal separation.
Cervical and intracranial injuries are also common in these patients (5) (6) (7) (8) (9) . For this reason, trauma guidelines concerning the potentially affected sites should also be considered. LT can be in 2 forms as penetrating or blunt. Penetrating injury commonly result from gunshots while blunt injury occurs mostly due to motorcycle accidents.
We report an extraordinary blunt neck trauma occurred during a motorcycle accident in which the patient was presented with breathing from the wound site as if a coniotomy had been done. The condition was due to a serious open laryngeal fracture including both the thyroid and cricoid cartilages associated with partial thyrocricoid separation. We provide a review of pertinent literature, with an emphasis on presentation to the emergency department, airway management, surgical reconstruction and classification of laryngeal traumas.
Case
A 23-year-old male presented to the emergency department after getting involved in a motorcycle accident resulting with a blunt injury of the neck. He was conscious but not able to talk. Upon initial ENT evaluation, it was noted that the patient was breathing from a horizontal open neck wound as if a coniotomy had been done (Figure 1) .
Borders of the horizontal wound were clean with a length of 3 centimeters and there was no sign of any massive hemorrhage. Flexible laryngoscopic examination revealed paralyses of both vocal cords. There were also a considerable amount of edema and ecchymosis at both false vocal cords and aryepiglottic folds. After acute stabilization, the patient underwent computed tomography (CT) scan, revealing a laryngeal fracture involving thyroid, cricoid and the first ring of trachea.
Non comminuted fractures were also determined in the level of 5th, 6th and 7th cervical vertebra.
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In the light of these findings we decided to perform a surgical exploration. The patient was intubated through the open wound and exploration was carried out via this open neck wound with the endotracheal tube in view. It was seen that there was a clean fracture line starting from the thyroid notch including the whole anterior wall of the thyroid and cricoid cartilages, then extending inferiorly down to the inferior edge of first tracheal ring (Figure 2) .
The cricothyroid membrane and anterior mucosa of subglottic region was totally defective leading a partial separation of thyroid and cricoid cartilages. After first evaluation, a 2nd vertical skin incision, starting from the wound, was performed and a tracheotomy between the 3rd and 4th tracheal ring was carried out. Then the endotracheal tube was replaced inferiorly to this tracheotomy site for better visualization of the posterior wall of subglottic area and cricoid cartilage. After replacement of the endotracheal tube it was noted that the subglottic mucosa was ripped and peeled off the posterior wall of the cricoid cartilage. A non-displaced fracture line was also noted on the stripped posterior wall of cricoid cartilage. Besides, the cricoarytenoid joint of both sides were intact.
Given the extent of injury, a thyrocricoidal reconstruction was attempted. Firstly, we started to the reconstruction with the repair of subglottic mucosa from posterior to anterior. The teared superior and inferior edges of posterior subglottic mucosa were approximated and sutured by using 5-0 Vicryl. Then the laryngeal fractures were reduced and fixated using 2-0 Prolene sutures. Attention was then devoted to the management of partial thyrocricoidal separation. Using 3-0 Vicryl, the thyroid cartilage was sutured anterolaterally to the cricoid cartilage. These sutures were loosely tied to help re-approximate the airway. Two 2-0 Prolene stay sutures were placed through the thyroid cartilage and the 1st tracheal ring to secure this repair.
The patient's postoperative course was uncomplicated. The patient was observed in the intensive care unit for 2 days and then total parenteral nutrition was started. At the second day of surgery a barium esophagogram was done which was suspicious about leakage. So an esophagoscopy was also done demonstrating no evidence of an esophageal disruption.
Oral intake was started approximately 4 weeks after injury. The patient showed signs of vocal cord recovery 6 weeks after the injury on both sides, and the tracheostomy was closed. On last follow-up (3 months after the injury), he had no stridor, with evidence of full vocal cord mobility on both sides.
Discussion
Laryngeal framework is protected superiorly by maxilla and mandibula, inferiorly by sternum. Due to this protective effect and elastic nature of larynx, laryngeal fracture is very rare (1-3). It is rare also because severe laryngeal trauma patients die be¬fore reaching a medical facility owing to serious airway compromise or associated multisystem trauma. Thus, a considerable amount of laryngeal fracture cases become under-diagnosed (2, 3) .
Laryngeal fracture can be caused by 2 mechanisms as blunt neck trauma or penetrating neck trauma. Blunt neck trauma almost always occurs in connection with motor vehicle accidents, and it has been reported to be the most frequent cause (10) . But in recent years it has a decreasing tendency due to improvement of airbags and abun¬dant safety devices for riders (11) .
Besides, blunt trauma related laryngeal fracture due to sportive events in which motorcycles, bicycles, skis, etc. are used is on increase (12) .
Penetrating neck trauma is relatively rare. In the past, gunshots were the leading causes. But, nowadays owing to industrialization and urbanization penetrating trauma is also on increase because of machines related accidents and stabbing (10) . Laryngeal trauma patients may present with hoarse¬ness, stridor, respiratory distress, subcutaneous emphysema, hemop¬tysis, hematomas, subcutaneous hemorrhage, laryngeal tenderness, vocal cord dysfunction, and the loss of an anatomical landmark in the neck (1, 13). Our case was a blunt neck trauma due to a motorcycle accident in which the patient hit a lamppost.
The type of injury was pertinent with the literature but the presentation was very exceptional. At the admission, the patient was totally breathing from a midline horizontal open wound at the level of the cricothyroid membrane as if a cricothyrotomy (coniotomy) was done (Figure 1 ). There was no respiratory distress.
Esophageal injury may also occur in LT cases. Hence, barium esophagogram and/or esophagoscopy should be done to rule out esophageal disruption (3, 14, 15) .
In our case the barium esophagogram was suspicious but the esophagoscopy was normal. So the patient able to fed trans-orally. Vocal cord paralyses are also common in laryngeal fracture cases and may occur due to direct injury or secondary injury caused by edema or hematoma. In the present case the paralyses recover at the 6th week so the probable mechanism was vocal cord injury secondary hematoma and edema.
Open fractures of the laryngeal framework are quite uncommon, and likely to be missed only by failure to examine the neck, which may perhaps be obscured by a cervical collar as in our case. On the contrary, fractures of the larynx are more likely to be ''open'' internally, where the defect may be through the mucosa rather than the skin, and therefore missed 307 by external examination alone. These injuries may ultimately require endoscopic or open repair, or tracheotomy (16) .
In our case there was an open wound through which the fractured thyroid and cricoid cartilage were seen by close observation (Figure 1 ). This type of presentation is very uncommon for a blunt neck injury. We think that this is caused by high torsional forces leading the neck to over-extension during the accident. This also may be the liable mechanism explaining the cervical fractures in the case reported.
Schaefer had classified the laryngeal injuries into V groups according to the severity (1). Our case was compatible with group IV which is defined as having disruption of anterior larynx, unstable fractures, two or more fractures lines, or severe mucosal injuries. Not all the laryngeal trauma patients need surgical intervention. Group-I injuries can be managed conservatively. Group II to IV patients commonly necessitates surgical intervention as endoscopic, open or both. In the present case open surgical repair was inevitable.
Additionally, in this classification system the condition of the trachea had not been taken into account except the group V which is defined as complete laryngotracheal separation. However, concerning the concurrent tracheal injury in laryngeal trauma patients there should be a more detailed definition. For example in our case there was a midline cut of first tracheal ring leading a partial laryngotracheal separation which is not defined in the aforementioned classification. Thus, we think that a more precise classification should be defined.
In the literature, 3 different external techniques for the reduction of LF were defined. These are make use of miniplates, wire or primary suturation for reconstruction of the laryngeal skeleton (14, 16, 17) . We preferred to use primary suturation because there are some reports about fibrous healing especially with wire usage. Concerning the miniplate usage; it is more suitable in comminuted or severely displaced fractures.
Consequently, open laryngeal fracture following blunt neck trauma is very rare and the reported cases, unlike our case, were internally open fractures due to torn laryngeal mucosa. Additionally, totally breathing from the wound is a very exceptional presentation. Emergency physician should avoid intubation in suspicion of laryngeal trauma otherwise it may worsen the preexisting injury and may cause further tears or even cricotracheal separation leading long term complications like dysphonia, aspiration, and airway stenosis.
